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There is a growing recognition that successfully
managing the transformation towards a net zero
carbon world as established through the climate goals
of the recent Paris Agreement is an exercise of multi-
level governance. Only through strong action at all
levels, with close coordination across actors from the
international scale down to countries, ﬁrms and
individuals, might such ambitious goals be met
(ﬁgure 1). Triggered by the slow progress in
international climate policy over the last two decades,
cities and local governments have teamed-up to
combat climate change from the bottom up:
thousands have developed and implemented local
climate action plans. Yet, little is known about the
impact those measures had on reducing emissions
(Seto et al 2014).Data is a constraint for understanding local
climate action
Despite signiﬁcant progress, the availability of
comparable data remains among the biggest con-
straints for better understanding (the effectiveness of)
local climate action as highlighted in recent urban
climate change assessments (Grubler et al 2012, Seto
et al 2014). Researchers have compiled a few
comprehensive and comparable sets of local emissions
inventories, but in most cases these are small-N
samples for a single point in time. Those datasets
usually do not allow for any meaningful statistical
analysis. By providing a large-N sample of compre-
hensive, consistent and comparable emission invento-
ries for the largest metropolitan areas in the US,
Markolf et al (2017) tackle a crucial issue that has
hindered progress in learning about local climate
actionto date. The resulting data set includes not only
a nice cross-section with 100 metropolitan areas, but
also spans the period 2002–2014 allowing us to track
progress over time. They compile these inventories
from publicly available sources, allowingthe data to be
regularly extended and updated in the future. As such© 2017 IOP Publishing Ltdthis dataset promises to be of high value for empirical
urban climate change research in the future.How we account for emissions matters for
results
Markolf et al (2017) ﬁnd large variations in CO2
emissions across metropolitan areasthat can range from
just over 5 tCO2/cap to over 60 tCO2/cap. This is due to
the production-based inventory method used that
accounts for all CO2 emissions arising from the
respective metropolitan territories. For example, emis-
sions from a coal-ﬁred power plant or a steel plant are
fully assigned to themetropolitan areawhere it is located
even though most or some of the output might be
consumed in other areas. As major industrial activities
are often highly concentrated in space, the authors ﬁnd
some metropolitan areas with much higher per capita
CO2 emissions levels than most others.
The literature shows that alternative consumption-
based CO2 inventories that assign emissions from the
production of exports to the consuming area provide a
much more levelled picture across areas (Minx et al
2013). Hence, the choice of accounting approach
becomes increasingly inﬂuential for emission bench-
marking exercises as unit observations decline in
geographical size (e.g. metropolitan areas rather than
federal states or countries), because specialization and
trade dependence increases (ﬁgure 2).
While the questions of how to draw adequate
system boundaries for local emission inventories and
what constitutes an adequate benchmark for compar-
ing different local areas have been of great concern in
the urban climate change discussion (Grubler et al
2012, Kennedy et al 2010, Seto et al 2014), providing
this data set as a production-based inventory is a
prudent choice. It provides all the major reporting
items most local governments routinely collect and
therefore meets a critical policy demand. Moreover,
production-based inventories are also a good starting
point for changing the scope towards hybrid or fully-
ﬂedged consumption-based inventories. It is desirable
to have such complementary inventories and on the
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Figure 2. The smaller the unit of observation, the larger the of trade-related emissions and the larger the potential difference between
production- and consumption-based emission inventories. This is shown using country-level data from Le Quere et al (2015) for the
year 2012. Methodology described in Peters et al (2011). Plot shows domestic CO2 emissions from export productions as a share of
production-based (territorial) emissions (y) against the natural logarithm of population (x). Population is used as a proxy for country
size.
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Maximum number of years of CO2 emissions release at current
levels (40Gt/yr) until CO2 budget for climate policy goals is exhausted.
Figure 1. Remaining maximumCO2 budget for keeping the 1.5 °C and 2 °C limit of the Paris Agreement expressed as number of years
at current emission rates. After exhausting this budget, every tonne of CO2 needs to be compensated by removing the CO2 again from
the atmosphere later on in the 21st century. Each box represents an emission of 40 Gt CO2. 2 °C scenarios are taken from the IPCC
(Clarke et al 2014) and reﬂect a 66% probability of not exceeding a warming of 2 °C relative to pre-industrial levels. 1.5 °C are taken
from Rogelj et al (2015) reﬂect a >50% probability of warming not exceeding 1.5 °C in the year 2100.
Environ. Res. Lett. 12 (2017) 051001 Jan C Minxback of this contribution this can now be fairly easily
achieved.Focus towards assessing local climate
policies empirically
Compiling emission inventories is very resource
intensive. This, in fact, has not only diverted scarce
resources from practical climate policy considerations
in local governments, but equally in research where an
empirical understanding of alternative local climate
policies is still missing. To make better progress in the
future there is a real need for similar research efforts to
compile similar large-N samples of urban emission
inventories across time from readily accessible data in
other countries. But above all, researchers need to start
using these data-sets in order to understand local
climate policies: what instruments and measures have
worked under which conditions. Such research is the
prerequisite for learning at the science-policy interface.
Otherwise, the role and contribution of local govern-2ments to the global ﬁght of climate change will be a
story of anecdotal evidence and will essentially remain
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